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this destroys all the practical sequences, from old maids to fertile 
clover, for at that time it was thought clover had no choice but to 
wait the pleasure of the humble bee. There was now nothing left 
to him to object to, except the interpretation of these exceptional 
cases of cross-fertilization. He really thought that "exceptional 
crossing," as a factor in the development of species, involved 
more difficulties than the "general" theory did ; but that was a 
question for the future. For the present, he was willing to admit 
that if there was anything in the whole context of his Browallia 
communication indicating that it was impossible under any cir- 
cumstances that an insect should cross-fertilize it, his friend, Dr. 
Gray, had the best of that argument. 

On the Hudson River and Utica Slates of Pennsylvania. — Prof. 
Persifor Frazer, Jr., remarked that it always must be one of the 
principal objects of a geological survey to restrain people from 
investing their capital where there is a practical certitude that 
they will have no return. Probably till the end of our race the 
investment in pyrites for gold and quartz for diamonds will con- 
tinue, in spite of the diffusion of knowledge. In Pennsylvania 
the most fatal delusion is found in the black slate beds of No. 3, 
(or the Hudson River Slates and Utica Slates, called also Matinal 
by Rogers). This is because these slates occur frequently at no 
great geographical distance from the true coal measures, because 
the slates are unusually black and really somewhat carbonaceous, 
and because their slickensides frequently impart to certain sur- 
faces a lustre not unlike that of some Schuylkill County anthra- 
cite. Rogers (vol. i. p. 239), in speaking of these slates, says: 
" I regard the thin bed of brownish carbonaceous slate" (the 
equivalent of the Utica Slate of New York) . ..." as probably 
representing the" (lower) "margin of the formation." 

Again (Ibid. p. 260), in speaking of the Matinal Slates of the 
Kittatinny Valley near Dublin Gap, he says : " Some bands of the 
slate, particularly those lying adjacent to the limestone, are highly 
carbonaceous and of a dark color, somewhat resembling the slates 
of the coal measures. This analogy in their appearance, notwith- 
standing the conclusiveness of all geological evidence to the con- 
trary, induces many persons not familiar with the geology of the 
country" (sic.) "to suppose that the formation may actually con- 
tain coal. For the last fifty years" (1858) " excavations have 
from time to time been made at various places in the valley, in 
the confident belief that coal will be discovered, and though in 
every instance unsuccessful, they are still occasionally renewed." 
The same work (p 472) reaffirms the same view with regard to 
the place in the series of this black belt. 

On p. 480 Mr. Rogers says: "At Copeland's Mill" (Kishaco- 
qnillas Valley) "the lower beds of the slate are so black as to 
have seduced proprietors into an unavailing search for coal. It 
is the matinal black slate, and of course cannot indicate coal." 
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Nevertheless these attempts continue to succeed each other in 
spite of the advice of experts. Indeed the projector of such an 
enterprise frequently regards as impertinent intrusion the well- 
meant warning which might save him from pecuniary loss. 

A recent instance of the effect of these delusions is to be 
found in a tunnel driven by Mr. Gosherd, of Franklin County, 
into the hard slates which form a terrace along the side of 
the North Mountain close by Franklin Furnace. Mr. Gosherd 
first became aware of the existence of " a treasure" on his pro- 
perty through a dream, in which he seemed to be standing in 
a certain field of his farm and at a point which he was after- 
wards able to find without difficulty. On awaking he told his 
dream to the members of his family, and lost no time in repair- 
ing to the spot indicated. As he says, "at the first stroke of 
the spade black dirt was turned up, and at a short distance below 
the surface, coal was found equal, in the opinion of a coal operator 
from Harrisburg, to the best Lykens Valley coal." It occurred to 
Mr. Gosherd that as the point of this discovery was on the sharply- 
sloping flank of the mountain, it would be advisable to drive a 
tunnel across the rocks from the base of the terrace. He has thus 
executed a very creditably-cut tunnel, some 330 feet long, partly 
by hired labor, but principally by his own, at a cost of about 
$1500. The heading of this tunnel was in the black stratum 
which was wrought by the first preliminary excavation. The 
rocks which were passed through were hard, not very fissile bands 
of one or more inches in thickness, except the last stratum, which 
was a band of pulverulent argillaceous matter inclosing a hard 
mass of slate. 

Various specimens were selected and submitted to approximate 



ALA hard dark slate, much intersected by quartz veins, both 
large and small, from the heading of Gosherd's tunnel, half a mile 
N. E. of Franklin Furnace. 

A 2. The same brayed in the iron mortar and panned to sepa- 
rate the finer quartz particles and concentrate the carbonaceous 
matter. 

B. Black argillaceous slate or " horse" in the middle of the soft 
stratum in which Mr. Gosherd's tunnel heads. 

D. Soft pulverulent stuff called "coal" by Mr. Gosherd, ten feet 
from heading of tunnel 

The coarse powder was first heated three hours to 120° Cent, 
and weighed, then successively reheated to the same temperature 
till no loss of weight occurred. The covered crucibles were 
gradually raised to full redness and then kept for three minutes 
at a white heat, to ascertain the amount of volatile organic matter. 
The carbon was ascertained by difference after the calcination of 
the residue. The following is the result : — 
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Per Cent. 






( Hygroscopic 
( moisture, 


Al. 
0.05 


A 2. 
0.55 


B. 
2.33 


D. 
1.58 


( Volatile 

( organic matter, 


5.76 


8.89 


4.40 


3.99 


Ash, 


i 91.40 
( Brick-red. 


( 62.52 
{ Brick-red. 


( 90.87 
J Light 
( cream-pink. 


i 90.35 

l Light 
(cream -pink. 


Carbon (by loss), . 
Sulphur, 
Metallic iron, 


2.79 
3.46 
7.84 


28.04 


3.40 


4.08 



Supposing all the sulphur united to the iron to form pyrites, 
we would have — 

Per Cent. 
Iron pyrites, ...... 6.49 

Iron as free oxide and as basic constituent of ash, . 4.81 

In the above results several things are worthy of remark. First, 
the amount of carbon which these slates contain is inconsiderable. 
Even when concentrated by pulverizing and panning, the amount 
of combustible matter does not reach one-third of the total weight. 
It may be added that much of this fixed carbon is in the form of 
graphite. 

Another point is the comparatively large amount of volatile 
organic substances, which, in view of the last statement, is quite 
unexpected, for in those carbonaceous strata in which the carbon 
is chiefly graphite, the volatile organic substances are generally 
reduced nearly to zero. 

The amount of hygroscopic moisture is low in all of the speci- 
mens, and in the case of A 1 is, of course, without signification, 
owing to the mode of preparation of the analysis. 

Anthracite from "Third-Hill Mottntain," West Virginia Prof. 

Persjfor Frazer, Jr., stated that some specimens of coal from 
this locality had been subjected by him to proximate analysis two 
years ago. The locality was eighteen miles east of Berkeley 
Springs or Bath, West Virginia. At that time the exposures 
were few, shallow, and much washed in, and the specimens con- 
sequently not fair representatives of the coal. Since then, last 
summer, he obtained from Mr. Pendleton, of Bath, specimens of a 
much better coal collected by that gentleman from the same 
vicinity. There are some reasons for ascribing to this coal a 
horizon below the carboniferous series, and this lends to its con- 
stitution additional interest. The following is an analysis of it : — 



